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(54) PROCESS FOR THE PRODUCTION OF ACRYLAMIDE POLYMER DISPERSION 

(57) This invention has its object to provide a 
method producing a highly concentrated aqueous 
acrylic amide-based polymer dispersion which is inex- 
pensive, good in fluidity and easy to handle. 

This invention is related to a method of producing 
an acrylic amide-based polymer dispersion which com- 
prises polymerizing a water-soluble monomer composi- 
tion containing an acrylic amide monomer in an 
aqueous solution of an inorganic salt in the presence of 
a homopolymer of vinylpyrrolidone and/or a copolymer 
of vinylpyrrolidone and other monomer(s). 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a novel 
method of producing an acrylic amide-based polymer 
dispersion. More particularly, it relates to a novel 
method of producing an aqueous dispersion of a water- 
soluble acrylic amide-based polymer, which is in wide 
use as flocculants or dehydrating agents for waste 
water treatment, additives or agents for use in paper 
manufacturing, dispersion stabilizers for suspensions, 
soil conditioners and so on. 

PRIOR ART 

[0002] An acrylic amide-based polymer dispersion 
has so far been manufactured by dispersing a water-sol- 
uble polyacrylamide in aqueous inorganic salt solution 
(e.g. JP-A 2-99574) or by polymerization, mostly in 
aqueous solution, of an acrylic amide monomer. In the 
process comprising polymerization in aqueous solution, 
increase in monomer concentration will result in forma- 
tion of a gel-like matter due to water absorption by the 
polymer, making it very difficult to handle the polymer in 
the step of dissolution, for instance. Therefore, the poly- 
mer is diluted and supplied in the form of low-concentra- 
tion solution, which is fluid, or it is used in the pulverized 
form obtained by drying. However, handling them at low 
concentrations un economically involves increased 
transporting expenses, while to obtain the pulverized 
form by drying requires an enormous quantity of heat 
energy for drying and, in addition, may produce such a 
problem as thermal three-dimensional crosslinking 
upon heating, which leads to ^solubilization of the pol- 
ymer. 

[0003] A method is also known for producing an 
acrylic amide-based polymer which comprises water-in- 
oil type emulsion polymerization, or suspension polym- 
erization in a hydrophobic solvent (e.g. JP-A 5-1 9461 3) 40 
However, the resulting organic solvent-containing prod- 
uct needs a device and measure in relation to the use of 
an inflammable solvent. Furthermore, from the produc- 
tion viewpoint as well, the inflammability and strong 
odors, among others, of organic solvents involve a huge 
cost in an equipment such as the polymerization appa- 
ratus so as to cope with possible working environment 
problems. 

[0004] The organic solvent-free production process 
which comprises precipitation polymerization in an 
aqueous salt solution is worthy of attention and involves 
a low cost of equipment. However, such mode of polym- 
erization has a drawback in that the resulting polymer 
particles tend to aggregate into large lumps, which are 
very difficult to handle. 

[0005] Another method of precipitation polymerization 
is further known which comprises carrying out the 
polymerization in an aqueous salt solution, which con- 



tains a small amount of a polyhydric alcohol such as 
glycerol or a polyelectrolyte, such as sodium polyacr- 
ylate, added as a protective colloid (e.g. JP-B 4-39481 
and JP-B 6-72170). This method can indeed prevent 
s mutual adhesion of precipitated polymer particles to a 
certain extent but the concentration of the raw material 
water-soluble monomer or monomers has to be 
reduced. It is further necessary to hold down the degree 
of anionization or cationization in terms of the solubility 
io in the aqueous salt solution. 

SUMMARY OF THE INVENTION 

[0006] In view of the current situation mentioned 
is above, the object of the present invention is to provide a 
method of producing a highly concentrated aqueous 
dispersion of acrylic amide-based polymer which is 
inexpensive, good in fluidity and easy to handle. 
[0007] As a result of their intensive investigations in an 
20 attempt to solve the above problems, the present inven- 
tors have accomplished the invention by finding that a 
highly concentrated aqueous dispersion of acrylic 
amide-based polymer which is inexpensive, good in flu- 
idity and easy to handle can be produced when a water- 
25 soluble monomer composition containing an acrylic 
amide monomer is subjected to polymerization in an 
aqueous solution of an inorganic salt in the presence of 
a polymer comprising a vinylpyrrolidone as an essential 
component. Thus, the present invention relates to a 
so method of producing an acrylic amide-based polymer 
dispersion which comprises polymerizing a water-solu- 
ble monomer composition containing an acrylic amide 
monomer in an aqueous solution of an inorganic salt in 
the presence of a homopolymer of vinylpyrrolidone 
35 and/or a copolymer of vinylpyrrolidone and other mono- 
mers), while allowing precipitation of fine polymer par- 
ticles. 

DETAILED DISCRETION OF THE INVENTION 



[0008] In the following, the present invention is 
described in detail. 

[0009] As the water-soluble monomer composition 
containing an acrylic amide monomer, which is used in 
45 the present invention, there may be mentioned, among 
others, acrylamide, methacrylamide (hereinafter, these 
two compounds are collectively referred to as 
(meth)acrylamide for short), a mixture of (meth)acryla- 
mide and an anionic monomer copolymerizable there- 
to with, and a mixture of (meth) acrylamide and an cationic 
monomer copolymerizable therewith. 
[001 0] Said anionic monomer includes, among others 
alkali metal salts, alkaline earth metal salts and ammo- 
nium salts of (meth)acrylic acid, 2-acrylamido-2-methyl- 
55 propanesulfonic acid, fumaric acid, crotonic acid, maleic 
acid and styrenesulfonic acid, and mixtures thereof 
Among these, alkali metal salts of (meth)acrylic acid 
and alkaline earth metal salts of (meth)acrylic acid are 
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preferred. 

[001 1 ] As said alkali metal salts of (meth)acrylic acid 
and alkaline earth metal salts of (meth)acrylic acid, 
there may be mentioned, for example, lithium (meth)acr- 
ylate, sodium (meth)acrylate, potassium (meth)acr- 5 
ylate, magnesium (meth)acryiate, calcium 
(meth)acrylate, etc. Among these, sodium acrylate is 
readily available and economical, hence most preferred. 
[0012] The cationic monomer mentioned above 
includes, among others, (meth)acrylamidoethyitrimethy- io 
lammonium chloride, (meth)acrylamidopropyltrimethyl- 
ammonium chloride and the like. 
[0013] In cases where a mixture of (meth)acrylamide 
and an anionic monomer or a cationic monomer is used 
as the water-soluble monomer composition containing 15 
an acrylic amide monomer, the content of the anionic 
monomer or cationic monomer is preferably not more 
than 40 mole percent based on the whole amount of 
said water-soluble monomer composition containing an 
acrylic amide monomer. A content exceeding 40 mole 20 
percent is unfavorable since the polymer formed is dis- 
solved in the aqueous inorganic salt solution. 
[0014] Said water-soluble monomer composition con- 
taining an acrylic amide monomer, preferably accounts 
for 1 to 70% by weight based on the sum total of the 25 
inorganic salt, the homopolymer of vinyl pyrrolidone 
and/or the copolymer of vinylpyrrolidone and other mon- 
omers), and the water-soluble monomer composition 
containing an acrylic amide monomer, which are to be 
used in the production method of the present invention. 30 
A proportion below 1% by weight will be economically 
disadvantageous and, at a proportion exceeding 70% 
by weight, the viscosity will increase within the system, 
making operation difficult. 

[001 5] The inorganic salt to be used in the present 35 
invention includes ammonium salts of inorganic acid 
such as ammonium sulfate, ammonium nitrate, ammo- 
nium hydrogen sulfate, diammonium hydrogen phos- 
phate, etc.; alkali metal salts and alkaline earth metal 
salts of inorganic acid such as potassium sulfate, 40 
sodium sulfate, magnesium sulfate, potassium nitrate, 
sodium nitrate, potassium chloride, sodium chloride, 
calcium chloride, dipotassium hydrogen phosphate, 
sodium dihydrogen phosphate, and aluminum sulfate, 
aluminum chloride and the like. 45 
[0016] These can be used alone or in the form of an 
adequate mixture. Ammonium salts of inorganic add 
and sodium salts of inorganic acid are preferred among 
others, and ammonium sulfate and sodium sulfate are 
more preferred. Other salts than these, if aqueous solu- so 
tions thereof do not dissolve the product polymer, also 
fall within the scope of the present invention. 
[0017] The concentration of said aqueous inorganic 
salt solution is not particularly restricted but it is pre- 
ferred that a state of saturation be always kept even dur- 55 
ing the polymerization reaction so that the resulting 
polymer can precipitate with ease. 
[0018] The homopolymer of vinylpyrrolidone and/or 
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copolymer of vinylpyrrolidone and other monomer(s), 
which is used in the present invention, is not particularly 
restricted but includes, among others, polyvinylpyrro- 
lidone; vinylpyrrolidone/vinyl acetate copolymers; 
vinylpyrrolidone/vinyl alcohol copolymers; vinylpyrro- 
lidone/styrene copolymers; vinylpyrrolidone/long chain 
a-olefin copolymers such as vinylpyrrolidone/hexa- 
decene copolymers and vinylpyrrolidone/eicosene 
copolymers, etc.; vinylpyrrolidone/stearyl (meth)acr- 
ylate copolymers: vinyl pyrrol idone/dimethylaminoethyl 
(meth)acrylate copolymers and quaternization products 
thereof; vinylpyrroiidone/(meth)acrylamidopropyrtri- 
methylammonium chlcoride copolymers; vinylpyrro- 
lidone/vinylcaprolactam /dimethylaminoethyl 
(meth)acrylate ternary copolymers and quaternization 
products thereof; and the like. Among these, polyvi- 
nylpyrrolidone and vinylpyrrolidone/vinyl acetate copoly- 
mers are preferred, since the use thereof leads to 
production of acrylic amide-based polymers excellent in 
dispersibility in water. 

[0019] The molecular weight of the homopolymer of 
vinylpyrrolidone and/or copolymer of vinylpyrrolidone 
and other monomer(s), which is used in the present 
invention, is not particularly restricted but, depending on 
its type, the polymerization conditions and other factors, 
it is generally not more than 2,000,000, preferably not 
more than 500.000. more preferably not more than 
100,000. 

[0020] The addition amount of the homopolymer of 
vinylpyrrolidone and/or copolymer of vinylpyrrolidone 
and other monomer(s), which is used in the present 
invention, may vary depending on its type, molecular 
weight and other factors, but it is preferably within the 
range of 0.1 to 100 parts by weight, more preferably 5 to 
20 parts by weight, per 100 parts by weight of the water- 
soluble monomer composition containing an acrylic 
amide monomer. An amount below 0.1 part by weight, 
at which no dispersion stabilizing effect will be produced 
and the product occurs as lumps, is comparable with 
the case of no addition. At an amount exceeding 100 
parts by weight, the aggregation activity of the acrylic 
amide-based polymers cannot be expected any longer. 
[0021] The method of the present invention for pro- 
ducing (meth)acryiamide-based polymer dispersions is 
now described. Thus, a reaction vessel equipped with a 
stirrer, a thermometer, a nitrogen inlet tube and a con- 
denser is charged with the selected water-soluble mon- 
omer composition containing an acrylic amide 
monomer, and the aqueous salt solution containing the 
homopolymer of vinylpyrrolidone or copolymer of 
vinylpyrrolidone and other monomer(s) as dissolved 
therein, and deoxygenated with nitrogen gas, a polym- 
erization initiator is then added, and the polymerization 
is thereby caused to start with stirring. After initiation of 
the polymerization, fine product particles begin to pre- 
cipitate and, in the state of completion of the polymeri- 
zation reaction, a fluid dispersion of precipitated fine 
polymer particles can be obtained. 
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[0022] The method of the present invention for pro- 
ducing acrylic amide-based polymer dispersions can 
also be carried out by sequentially adding the selected 
water-soluble monomer composition containing an 
acrylic amide monomer, to the aqueous salt solution 5 
with the homopolymer of vinylpyrrolidone and/or copol- 
ymer of vinylpyrrolidone and other monomer(s) dis- 
solved therein. 

[0023] Said polymerization reaction starts upon warm- 
ing to 0°C to 1 00°C, preferably 20°C to 60°C, by means io 
of a warming bath, for instance. The polymerization time 
is 2 to 10 hours, although it may vary depending on the 
polymerization temperature. 

[0024] The polymerization initiator mentioned above is 
not particularly restricted but includes, among others 15 
peroxide polymerization initiators such as benzoyl per- 
oxide, lauroyl peroxide, cumene hydroperoxide tert- 
butyl hydroperoxide, potassium persulfate, etc ■ azo- 
type polymerization initiators such as a,a'-azobisisobu- 
tyronitr.le, 2,2'-azobis-2 I 4^imethylvaleronitrile, dime- 20 
thyl-2,2'-azobisisobutyrate, etc.; and redox system 
polymerization initiators such as ammonium ferrous sul- 
fate/ammonium persulfate, ethanolamine/potassium 
persulfate , sodium bromate/sulfur dioxide, etc. 
[0025] The addition amount of said polymerization ini- 25 
tiator may vary depending on the type thereof and the 
reaction temperature, but it is generally used in an 
amount of 0.005 to 5% by weight relative to the water- 
soluble monomer composition containing acrylic amide 
monomer(s). 

[0026] In carrying out the polymerization, a chain 
transfer agent such as isopropyl alcohol, an anionic sur- 
factant such as dodecylbenzenesulfonate, a nonionic 
surfactant such as polyoxyethylenesorbitan monofau- 
rate, etc. may be added as necessary. 35 
[0027] The thus-obtained acrylic amide-based poly- 
mer generally has a viscosity average molecular weioht 
Of 5,000,000 to 10,000,000. 

[0028] In accordance with the present invention a 
highly concentrated aqueous acrylic amide-based poly- 40 
mer dispersion rich in dispersibility and fluidity can be 
obtained. The acrylic amide-based polymer obtained by 
the method of the present invention is supposed to 
occur in the form of a macromolecular complex resulting 
from an interaction between molecules thereof and mol- 45 
ecules of the polymer comprising vinylpyrrolidone as an 
essential component thereof , although the mecha- 
nisms of interaction are uncertain. As a result of such 
interaction, fine polymer particles occurring in the aque- 
ous salt solution as deposit or precipitate particles are so 
rendered moderately three-dimensional, so that it 
becomes possible to prevent them from aggregate and 
thereby stabilize the dispersion. 
[0029] By utilizing this interaction between macromol- 
ecules, it is possible to produce highly anionic or cati- 55 
onic acrylic amide-based polymers, so that an aqueous 
dispersion of an acrylic amide-based polymer with a 
wide range of degree of anionization or cationization 



can be obtained. 

BEST MODES FOR CARRYING OUT THE INVEN- 
TION 

[0030] The following examples illustrate the present 
invention in further detail. They are, however, by no 
means limitative of the scope of the present invention. 

Example 1 

[0031] A 500-mL four-necked flask equipped with a 
stirrer, a nitrogen inlet tube, a thermometer and a reflux 
condenser was charged with 80.0 g of acrylamide 4 0 g 
of polyvinylpyrrolidone (PVP) with a weight average 
molecular weight (Mw) of 10,000 and 199.0 g of pure 
water. After dissolution, there was obtained a homoge- 
neous solution. To this solution was added 115 0 g of 
ammonium sulfate, and 2.0 g of sodium sulfate, and 
oxygen was removed from the reaction system by bub- 
bling nitrogen gas while maintaining the temperature at 
25°C. Then, 30 mg of potassium persulfate was added 
as a polymerization initiator, and the reaction was car- 
ried out with stirring at 25°C for 8 hours. As a result it 
was obtained an acrylamide polymer dispersion with 
fine acrylamide polymer particles uniformly dispersed 
therein. The viscosity of this dispersion was 20,000 cps 
at 25°C. The acrylamide polymer produced was purified 
by precipitation in acetone, and the viscosity average 
molecular weight thereof was determined. It was about 
9,000,000. 

Example 2 

[0032] In the same manner as in Example 1 , 52.3 g of 
acrylamide. 7.7 g of sodium acrylate and 4.0 g of PVP 
(Mw = 10,000) were dissolved in 219.0 g of pure water 
After addition of 1 1 5.0 g of ammonium sulfate and 2 0 g 
of sodium sulfate, oxygen was removed by bubbling 
nitrogen gas, 30 mg of potassium persulfate was added 
and the polymerization was carried out with stirring at 
25°C for 8 hours. As a result, it was obtained an acryla- 
mide polymer dispersion with fine acrylamide polymer 
particles uniformly dispersed therein with a degree of 
an.onization of 10 mole percent. The viscosity of this 
dispersion was 500 cps at 25°C and the viscosity aver- 
age molecular weight of the product acrylamide poly- 
mer was about 8,000,000. 

Example 3 



[0033] In the same manner as in Example 1 , 52 3 g of 
acrylamide. 7.7 g of sodium acrylate and 6 0 g of a 
vinylpyrrolidone/vinyl acetate copolymer (70 mole %/30 
mole %) were dissolved in 217.0 g of pure water. After 
addition of 115.0 g of ammonium sulfate and 2.0 g of 
sodium sulfate, oxygen was removed by bubbling nitro- 
gen gas, 30 mg of potassium persulfate was added, and 
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the polymerization was carried out with stirring at 25°C 
for 8 hours, whereupon a dispersion of polymer with a 
degree of anion ization of 1 0 mole percent was obtained. 
The viscosity of this dispersion was 2,200 cps at 25°C 
and the viscosity average molecular weight of the prod- 5 
uct polymer was about 7,200,000. 

Example 4 

[0034] In the same manner as in Example 1 , 45. 1 g of 10 
acrylamide, 14.9 g of sodium acrylate and 6.0 g of PVP 
(Mw = 10,000) were dissolved in 255.2 g of pure water. 
After addition of 168.4 g of ammonium sulfate and 10.4 
g of sodium sulfate, oxygen was removed by . bubbling 
nitrogen gas, 30 mg of potassium persulfate was added, is 
and the polymerization was carried out with stirring at 
25°C for 8 hours, whereupon a dispersion of polymer 
with a degree of anionization of 20 mole percent was 
obtained. The viscosity of this dispersion was 5,200 cps 
at 25° C and the viscosity average molecular weight of 20 
the product polymer was about 6,500,000. 

Example 5 

[0035] In the same manner as in Example 1 . 45. 1 g of 25 
acrylamide, 14.9 g of sodium acrylate and 8.0 g of PVP 
(Mw = 20,000) were dissolved in 312.0 g of pure water. 
After addition of 207.3 g of ammonium sulfate and 12.7 
g of sodium sulfate, oxygen was removed by bubbling 
nitrogen gas, 30 mg of potassium persulfate was added, 30 
and the polymerization was carried out with stirring at 
25°C for 8 hours, whereupon a dispersion of polymer 
with a degree of anionization of 20 mole percent was 
obtained. The viscosity of this dispersion was 8,400 cps 
at 25°C and the viscosity average molecular weight of 35 
the product polymer was about 7,000,000. 

Example 6 

[0036] In the same manner as in Example 1 , 27.8 g of 40 
acrylamide, 12.2 g of sodium acrylate and 20.0 g of 
PVP (Mw = 10,000) were dissolved in 200.6 g of pure 
water. After addition of 132.6 g of ammonium sulfate 
and 6.8 g of sodium sulfate, oxygen was removed by 
bubbling nitrogen gas, 30 mg of potassium persulfate 45 
was added, and the polymerization was carried out with 
stirring at 25°C for 8 hours, whereupon a dispersion of 
polymer with a degree of anionization of 25 mole per- 
cent was obtained. The viscosity of this dispersion was 
75,000 cps at 25°C and the viscosity average molecular so 
weight of the product polymer was about 6,1 00,000. 

Comparative Example 1 

[0037] The polymerization procedure of Example 2 ss 
was followed except that the use of PVP was omitted. 
Thus, 52.3 g of acrylamide and 7.7 g of sodium acrylate 
were dissolved in 219.0 g of pure water. After addition of 
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115.0 g of ammonium sulfate and 2.0 g of sodium sul- 
fate, oxygen was removed by bubbling nitrogen gas, and 
30 mg of potassium persulfate was added to thereby ini- 
tiate the polymerization with stirring. With the progress 
of the polymerization, the viscosity of the reaction sys- 
tem increased until stirring became impossible and the 
reaction system became a lump. 

Comparative Example 2 . 

[0038] The polymerization procedure of Example 4 
was followed except that the use of PVP was omitted. 
Thus, 45.1 g of acrylamide and 14.9 g of sodium acr- 
ylate were dissolved in 255.2 g of pure water. After addi- 
tion of 168.4 g of ammonium sulfate and 10.4 g of 
sodium sulfate, oxygen was removed by bubbling nitro- 
gen gas, and 30 mg of potassium persulfate was added 
to thereby initiate the polymerization with stirring. With 
the progress of the polymerization, the viscosity of the 
reaction system increased until stirring became impos- 
sible and the reaction system became a lump. 

Comparative Example 3 

[0039] The polymerization procedure of Example 4 
was followed except that polyethylene glycol was used 
instead of PVP Thus, 45.1 g of acrylamide, 14.9 g of 
sodium acrylate and 6.0 g of polyethylene glycol (Mw = 
400) were dissolved in 255.2 g of pure water. After addi- 
tion of 168.4 g of ammonium sulfate and 10.4 g of 
sodium sulfate, oxygen was removed by bubbling nitro- 
gen gas, and 30 mg of potassium persulfate was added 
to thereby initiate the polymerization with stirring. With 
the progress of the polymerization, the viscosity of the 
reaction system increased until stirring became impos- 
sible and the reaction system became a lump. 

Comparative Example 4 

[0040] The polymerization procedure of Example 6 
was followed except that sodium acrylate was used in 
an amount exceeding 40 mole percent. Thus, 13.5 g of 
acrylamide, 26.5 g of sodium acrylate and 20.0 g of 
PVP (Mw = 10,000) were dissolved in 200.6 g of pure 
water. After addition of 132.6 g of ammonium sulfate 
and 6.8 g of sodium sulfate, oxygen was removed by 
bubbling nitrogen gas, and 30 mg of potassium persul- 
fate was added to thereby initiate the polymerization 
with stirring. With the progress of the polymerization, 
the viscosity of the reaction system increased until stir- 
ring became impossible and the reaction system 
became a lump. 

INDUSTRIAL APPLICAPABILITY 

[0041 ] The present invention is a novel method of pro- 
ducing an acrylic amide-based polymer dispersion in an 
aqueous inorganic salt solution, and the dispersibility, in 
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water, of the polymer obtained is excellent, so that a 
highly concentrated aqueous dispersion rich in fluidity 
can be obtained. They can well retain their characteris- 
tics for a prolonged period of time. In addition, the 
method has other features as follows: 

1. Preferred from the environmental protection 
viewpoint, since no organic solvent is used: 

2. Economically excellent owing to high concentra- 
tion, which is obtainable, hence reduced cost of 
transportation; 

3. Conducive to very good processability since the 
product, which is a dispersion with fine particles 
dispersed therein, upon dilution with water, readily 
undergo swelling and dissolution of the polymers 
contained therein, giving an aqueous acrylamide- 
based polymer solution. 



w 



15 



amount of the homopolymer of vinylpyrrolidone 
and/or the copolymer of vinylpyrrolidone and 
another monomer is 0.1 to 100 parts by weight per 
100 parts by weight of the water-soluble monomer 
composition containing an acrylic amide monomer. 



Claims 

20 

1. A method of producing acrylic amide-based poly- 
mer dispersions which comprises polymerizing a 
water-soluble monomer composition containing an 
acrylic amide monomer in an aqueous solution of 
an inorganic salt in the presence of a homopolymer 25 
of vinylpyrrolidone and/or a copolymer of vinylpyrro- 
lidone and another monomer. 

2. The method according to Claim 1 , wherein the inor- 
ganic salt is an ammonium salt of an inorganic acid, so 

3. The method according to Claim 1 , wherein the inor- 
ganic salt is an alkali metal salt of an inorganic acid. 

4. The method according to Claim 1, wherein the 35 
water-soluble monomer composition containing an 
acrylic amide monomer is acrylamide. 

5. The method according to Claim 1, wherein the 
water-soluble monomer composition containing an 40 
acrylic amide monomer is a mixture of acrylamide 
and sodium acrylate. 

6. The method according to Claim 5, wherein the con- 
tent of sodium acrylate is not more than 40 mole 45 
percent based on the total amount of acrylamide 
and sodium acrylate. 

7. The method according to Claim 1, wherein the 
amount of the water-soluble monomer composition 50 
containing an acrylic amide monomer is 1 to 70% 

by weight relative to the total amount of the inor- 
ganic salt, the homopolymer of vinylpyrrolidone 
and/or the copolymer of vinylpyrrolidone and 
another monomer, and the water-soluble monomer 55 
composition containing an acrylic amide monomer. 

B. The method according to Claim 1, wherein the 
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